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Bu  kontrol sisteml wyvgulamalarda tatminkardir. Eger  kont-

ral o sistemi karmasiksa ve galismanin degistirilmesi isteni-

WO S sayisal mantik devesleri bu istebkleri karsilavamaz.
Genel amagly degisken bir sitem ancak mikroisliemcilerle

gerceklestirilebilir.

Savisal ve mikroislemoci kontrolla 48 karnalli bie

ol immge igin dnoelikle genel amagl: bivr mikeobilgi-~
yvar kart: gelistirilmistir. Bunun cevresinde, kamallara
dogrudan erizimi saglavan, her bir kanals aillt 1si1k siddeti-

i artierma ve araltmayva varavan 946 tus,ayrica gssitli prog-

ramlama secenekleri  dgin 4 adet bustan olusan ftoplam 100
adetlik tws bloku,hsr bhiv kanalin 11k siddeti hakkinda
Bullanicaya  Fikir veren ve spobtlaria orantil: olarak vanan

LED " i=rin bulandugu Led bhloky, gergeklesticrilmisticr. Avrica

mikrobilogisavardan gelen Dilgilerd glclendirven  ve dimmse

devrelerineg giindecen tasopon blok, mikeobilegis

ob i omee

WEE L

mear deversleri  arasinda alisverdisil  didrenieven secici blok

vaplrlmigtir. Daha sonra mikeobilogissyvarcdan selen verdlers

gire  briveklarin tebibklenme

ini dilrenleven dimmer devrelerid
mw tetiklems darbelerini alip trivaklars tetikleyen btrivak

devreleri gerceklesticrilip sistemn tamamlamnmisthie.

HBisteme enerii verilince mikrobilligisavar kartindaki

progeran geredlinee @min kontroly baslar. Gerekll sistem

dilzenlemsleri  wvapilir. Tus blok  i1le alis

iz hazir hale
gehirilic, Dimmar deversleri galismayvse hazielanie ve tlm ka-
mallaram  LED lari ve spobtlars sd+diedlioe. Dabha sonrea tusg
loklary  siirekli  kontrol ITtanda  tubulue. Tus blobkundan
erhangi bir  tusa basilirsa basi1lan tusun ailt oldugu kanal
helirlenir wve o kanala ailt dimmer devessine erisilis ve
tusun Fonksivonuna gére 1s:19in siddeti artirilir yada azal-

Lilar. Daha sonra tekear tus blokuna donlliee.
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larin  saklandagy  EFROM tipi silinebiliv, programlanabilie,
salt ok bellek { Eraseble FProgramabls Read Only Memoey )
Eullanilmigtir. Avrilan soket 2764 tipi { BEx8 bit lik )
EFROM  dgindir. EPROM O000-1FFF adresleri arasina verlesti-
rilmigtiv.

Sistemde dediskenlerin ve gecici verilerin depo-
lanmasa igin RAM (Random Access Memory ) tipil bellek kulla-
nilmigbar. &264 (BRE¥B bit 1lik ) statik RAM kullan:larak, BE
genisliginde vaz oku bellek alami olusturualnustur.

Z2.1.4 Yardimci Timdevreler

bevre bhirimlere bhirer adres atandilk

T3 v haftiza

Faritasy oclusturulduktan  sonrs bunlarin s

ilmesl  igin

FALELESY kod gzlicl kullanalmigshie.
Ayrica sistemin galismas: igin gerekli olan 4MHz " 1ik

Hir kristal kullamilacak Urebilnd

Giris/Cakes  devresi Z'nin b portu tamponlanarvabk gi-

I

za wverilmistiv,

2.2 DIGER CEVRE ELEMANLARI

2.1 Eisimda anlatilan mikerobilegisavar kartil dimmer
devrelerine gerekli bilgileri gdnderip trivaklarwn tetik-
leme acilaring degistirmek, kanallara ait tuslary ve fonke
sivorn  tuslaraindan gelen bilgileri degevlendirmek igin kul-
lamilmigtir. Mikrobilgisavar gevresinde kullanilan devreler

asadlda agiklanmistir,

2.2.1 Tus Takima
Sistemds kullamnilan 100 adet tus vardir. Bunlardan
Fho tanesi kanallar dicin gerd kalan 4 tusun 37U fonksivon

tusw wve  bhip taneside kurms ( He

Y othusudaer. Bu o tuslar
20711 gruplar halinde 5 grupts toplanmistir. Herbir grupta
fir tus kodlavicis: vardar. Bic 20 711 grupta her bhiv kana-
la ait 2 tus vardir, bir fanesi artirma digerl 1se azalima
tusudur. Tus takimi sekil 2.2 7de gidsterilmistir.

Herhangi bir ftusa basildigands sistems bir gierdd
uvaulanier, Pasilan tusa ait kod Uretilir ve sisbtesm taratin-

dan degerlendirilip, isleme bonur.
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2.2.2 Dimmer Earti

slaran tetiklans

kizmam ol imn rartlaridir. Bunlar 24

vl ——

marmali Fontrol Soen 21 aman

3 trivaklarin tetikleme
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2.3 Trivak Devresi

Chgz o b
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TETIKLEYICK 2o v
I

At Triyak deveessi

dimmear kartindasn gelen tatiklems

Opsik tatik

gidre trivakin Hapl waouna tetiklems volteir varier,

SN

ariclan A wiie &

L

2.2.4 Gug Eaynagl

iein gerakli olan

Sistemin T

vl Bl gerilim  dedsclerinl slde stmel igin sekil

[

ramlanmistir. 5V Luk

o) A

Lere @l kavnagi

matindan 10 amper, 1SV lus gils kavmagindan 10 amper ve —13

gug kavnagaindan 3 anper gekilecek sebkilds
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2. YAZILIM

Sigtemi igsleten makine dilinde hazirlanan mondtor
PO A L (0000 14 adresinden itibaren baslar wve 27544
EFROM tipi bellekbte saklidir.

Sisteme enerdi verildiginde monitor programinin bags-—
lTangicy alan (Reseb) Burma adresing atlarmir. Burada vagin
(Btack)  adresi tayin edilir. Ikinci parelel giris/gikis bi-

riminin portlariy cikisa birinci parelel girig/gika

1&

ririmin
portlarinin 11k bes biti girise son g bitleril ise cikisas
programlanie. Eullanilan degiskenler hatizeda belirlenir.

Daha sonra tlm dimmer kartlarina brivaklaerain tebibk-
lems  agrsiny 1BO° yapacak sekilde bilgl génderilier. Biviece
kullarniciyva hitap eden  kanallara ailt LED ler de sdndideriil-
mids olue.

Tusglarin bulunduse bloklar tus obkumak igin hazie du-—

ruma sebirilic. Buradan  tus obkuma P

agraming atlanie ve
herhangd bir girdi uygulanmas: igin beklenir. Herhangil bir
tusa basildigainde sisteme bir girdi wygulanmis olure ve fusa
masi1ldigr  anlasilir. Basilan tuswun hangi kanala ait oldugu,
artirma mi  voksa azraltma my tusue olduge Sdrenilir. Artirma

fuis

0 karnala ait dimmer kartina trivakin tetilkleme
acisiny  azaltacak ve ayny zamanda o kanala ait LED in par-

lakliginy  artiracak, azalitma tusuw ise tetiklems acisini ar-

Liracak ve LED in parlakligin: azaltacalk sekilde bilgil qdn-

derilir ve daha sonra tekrar basa tug okuma programina dib-

nlliir. Akils divagram: sekil 2.1 7de verilmigtir.
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Microtec

ADDR

D000

A00d

QOo2 =
o005

0008
OO08
QOOQC
OOoD
OOOE
Q010
QolE
Q0olé
o019
001D
OO20

Q024 3
QO2&E 31

OO

CORH =

QOZD
DOE0
OOER
OO5E
QOE7
OOEe
QOIS
OOEE
O0ED
OOEF
041
Q047
Q045
D044
Q048
0049
OQ4R
Q040
004D
QOAF
nlslon]
OO5E
Q055
0058
OOSA
GOSD
QOSF
Q06T
plato!
OO&T

DEJ

(o5 ]

01
ED

ABMZBO V4. 4F

7E
O
7F
00

Fé

OF
77
473
SE
47
79
o1

47
40
Ao

DS

QF
o
FF
L
87

[
FF

FD

07
)
818’
iF
8]
10
B3
i1
91

o
.

?a
OF

20

20

Q0
e
T&
Of
=7
0Ok

20
OO0
QO
el

=20

Q0

Ot

01

e
sl

20

Jan—-o1 -8

CLOF

Ol 24

ORG
NOF
DI
LD
LD
LD
LD
ING
DEC
IR
LD
LD
LD
LD
LD
LD
LD
LD
X OR
LD
CALL
JF
JF
NOF
NOF
NOF
LD
ouT
LD
ouT
LD
ouT
RET
LD
DEC
IR
EX
EXX
LD
ouT
IN
AND
LD
CF
JF
CF
JF
CF
JF
AND

QOO0

SP, 207EH
ML . 2000H
B.7FH
(HL.}y , QOH
HL

E

NZ, CLOP

HL , OO3EEH
C200FH) L HL.
BC,7677H
(Z200AH) , BC
BC, Z75EH
(2006H) , BC
AL 79H
(2001HY . A
A
(2042H) . A
QO40H
OOA0H
QODEH

A, OFH
(03) ., 6
A OFFH
(02), A
A, 8IH
(O2), A

B, OFFH
E

NZ,S5IR
aF , AF

A, O7H
(02 . &
A, (OOH)
1FH
(RO0CHY , A
10H

7, OOETSH
11H
Z,0191H
12H
Z,0198H
OFH



ERR LINE

=1
ey
bl

e
e

54
=
56
57
58
=5
&0
&1
&%
&7
b4
65
b
&7
68
&9

70

71

£oal

73

74
75
&
v

78

7Y
H
81
g2
835
854
85
B&
a7
88
a9
Q0
71
93
F4
P5
Fé
C? :?
S8
i)
100

Microtec ASMIBO V4.4f

ADDR

alarone
Q060
D0O&F
072
DO7E
o074
DOT7 &
QO7H
Q070
GRFF
Qg2
D084
0O0a7
Q0ge
OOER
QO8BE
nlaleg]
OS2
Qo9
QO9s
Q098
OO0
QO
Q090
CHIAD
QO

D0A% F

O0Ab
Q087
OOAT
QOAR
L TRTATIN
GOAD
OOAF
OOBD
DORS
QOB
QoBRa

ooORD 3

0000
QOCe
O0CS

OOCs 3

OOCY
OOCs
OOCF
Q0D
QOD4

00D7 3

QODEMA

oB.J

b}
Qg

9]
CD
D%
08
ED
FD
01
ED
FD
D=
D
DE
CE

b
.

21
7E
FE
c2
TE
DZE
AaF

ar
DE

On
ER
DB

45
21
18]
41
7E
0l
AR
O
7F
DA
11

FF
CE
B7

02

i1

01
OF

e

(14

18
A7
A
FF
14
BF
14
FF

0E

i4
oD
12
OF
DO
8F
12

9T

20
(1]
(aR)

Qb

0

00

01

a0

20

Q0

20

iy

e Fa

O
OO0

=0
"] ]

20

0l

20
el

20

1
Q0

20

Jan—-01--80

GOSTERGE
BIR:
DEVAM:

O1:24

LD
JF

CaLL

EXX
EX

RETN

LD
LD
auT
L.D
ouT

catl

IN
BIT
JF
L.D
ING
L.D
CF
JP
LD
ouT
X0OR
LD
XOR
out
LI
JF
INE
LD
ADD
LD
CF
JF
JF
LD
LD
JF
LD
CF
JF
X0OR
LD
LD
LD
CF
JF
JF
LD
CF

FAGBE

k1

(200DH) . A
OOERH
Q1DEBH

AF . AF °

IY, 2006H
B, OQOOH
(Cr. B

A, (IY)
(Ol , 6
DELAY

&, (OOH?
7.A

MZ L DODAH
HL, Z2011H
{HL.?

f, (HLD
OFFH

MZ, QOCEH
A, CBTH
(OZHY , &

&l
(2011HY . A
£

(OLHY , &
HL . {200FH)
(HL.)

IY

&, O4H

a. B

B.A

18H

NZ ., OOATH
OOAOH

iy OFFH
(2014H) L A
QO8FH

A, (2014H)
OFFH

NZ ., 0105H
&
(2014H) . A
f, (200DH)
(2012H) . A
OFH
Z,0100H
GOgFH

@, (20132H)
OAH



ERR LIME

101
107
1073
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
1350
131
132
133
134
135
1736
137
138
139
140
141
142
143
144
145
146
147
148
149

150

Microtec ASMIB0 V4,44

ADRDR OBJ
OODC A
QODF FE
OOEL CA
ookE4d CX
QOET7 06
OOES DD
QOED DD
QOFD DD
QUFZE DD
Q0F S 05
OOF & 20
QOFg E4
QOFE 2
OOFE D
L0l On
G102 57
Q103 Eé
0105 32
QLOE 74
0109 CD
O10oC 32
QlOF C3
L1z A
olLs 74
Qllée CD
0119 C3
2110 DD
Q120 DD
Q1275 DD
OlZs O3
Q129 ZA
Q120 CD
O12F 47
OLE0 ZA
Q133 BO
Q134 32
Q137 28
Q1364 CD
QLI 47
OL3E 26
al4l 8O
Q142 47
Q14% 09
o144 CD
Q147 Q3
Q148 CZ
Ql4p CD
Ol4E OB
Ql4r C3
OLEZ 06

15
oD
463
15
Ox
21
4
71
2B

F5
oD
02

&F

OF
Q0

Fa
o1
ar
Q0

Fa
8F
21
4E
71
20
O
88
02
05
05

88

04

- BF

&F

SF

0

Q1
1

04
Q0
o1

20

pely

01

20
1
20
00

20

Ol
00
00
00
(851
Q02
20

(83}
20
20
20

01

20

- 0l

ol
1

Ol

e
oty

20

Jan—-01-80

Al

Qilz24

JE
CF
JF
JF
LD
LD
L.D
LD
DEC
DELD
JR
LD
LD
Cakl
LD
LD
AND
LD
LD
CaLl
LD
JF
LD
LD
CALL
JF
LD
.0
LD

IR

[ )
call.
LD
LD
ADD
LD
LD
AT
LD
LD
ADD
LI
RET
Cal.l.
THNC
JE
Cab.l.
DEG
JF
LD

FAGE

Z,0115H
ODH
Z,0148H
0115H

B, Q3H
IX,2004H
C, {(IX)
(IX+1:,0
IX

E

MZ,ALT

i, (200DH)
(Z2O02HY . A
01 &FH

Ay, (BCY
D.A

GFH
(2000H) , A
A, D
D1FaH
(Z2001HY A
OO8FH

A, (2O00H)
i, I
OiF4H
QOBFH

IX, 2000H
. (1%}
(IX+13,C
Q220H

A, (Z2003ZH)
2188H
BE.A

fi, (2002H)
A, B

Ay, (2005H)
F, (2005H)
188H
B, A

B, (2004H}
Ay B

B.A

O1&FH
BC

O19FH
016FH
BC

O19FH
a, (BC)



Microteo ASMZIS0 V4.,4F Jan—-oi-80  O0i:324 FaGE 4

ERR  LINE ADDR OBJ

151 Q153 57 LD D.A

152 0134 78 LD “, B

152 Q185 CD F4 01 _ CAaLL OLF 444

154 GiSH8 22 0% 20 L.D (2005H) . A
135 Q18R 78 : LD &.B

1546 O15C E& OF AND OFH

157 015E 72 04 20 ' LD (2004H) . &
158 Q161 79 LD A, T

1539 0162 Eé& OF AND OFH

160 Ol&64 22 02 20 LD (ZO02HY . &
161 Q1&7 74 LD A.D

142 01468 CD F4 Ol CAL.L OIF4H

163 0Q16B Z2 01 20 LD (2001H) . A
164 QL&E 7A LD a,0

165 01&F Eé& OF AND OFH

166 O171 32 00 20 LD {2000HY A
167 Q174 ZE OD LD £, ODH

168 Q174 322 12 20 LI (2012HY . A
169 Q179 C3Z 8F 00 JF QORFH

170 Q17C CD &F 01 CAaLL Ol1&FH

171 Q17F 5 FLISH BC

172 0180 Ei O HL

17% 018l E9 JF (HL.)

174 0182 47 LD B.A

175 01gZ DD 21 00 20 LD IX, 2000H
1786 olgy 21 0D 02 CONV ) HL., QZ20DH
177 <184 DD 7E OO LD A, (1X0
178 018D CD A5 O CALL ADHL

179 Q190 7E LD AL (HLD
180 O1%1 DD 77 Q& LD (I¥X+&),A
181 0194 DD 23 INC IX

182 0196 0% . DEC E

18% 0197 20 EE JR NZ , CONY
184 Q199 9 RET

185 2198 E& FO AN OF O

186 QI9C LR 3 SRL. &

187 OI9E CRB ZF SRL A

1868 OQl&0 CR X SRL A

189 CLAZ2 CB IF SRL A

190 0144 C9 RET

191 QlAS 5F &DHL 2 LD E.A

192 Olaé 16 00 LD D, 00H

193 01AB 19 ADD HL., DE

194 QOlAT C9 RET

195 Oolaa 11 FF QO DEL.AY: LD DE, COFFH
194 O1AD AF X0OR £

197 0lAagE 1B SIks DEC DE

198 GQlaF BA CF D

1929 01BO 20 FC JR NZ.S5IR

200 01lRE C9 RET



Microtec ABMIBO V4,44 Jan-01-80 0l:24 FAGE

ERR  LINE ADDR OBJ

201 01RIE CD &F o1 CAalL 1 &FH

202 0lRé6 C3 FUSH EC

203 O1R7 ZA 01 20 LD A, (2001H)
204 GlpAa CD 88 01 CALL 0188+

205 01D 47 LD B.A

2046  O1IRBE 34 OD 20 L.D A, (200DH)
207 01C1 80 ADD AL B

208 oic2 Ci FOF BC

209 GlCI 0A LD A, (BCY
210 0iC4 47 LD B, A

211 ©iC35 E6 OF AND OFH

212 01C7 2 00 20 LD {(Z2000H) A
213 01CA 78 LD AL B

214 OICE E& FO , AND OF OH

215 01CD 32 0l 20 LD (2001H) . A
2146 01RO CE 8F 00 JE OOaFH

217 01D3 END

ASSEMBLER ERRORS = G



Jar=-01-80 G0y

Microbeo

ALDR R
1 -
. S PR T F iy EQ! 2U;HH
BAGLAY - 00 CRT
LE Moy 1080
%ﬁ Ty 100

TLISEE

1
AT

ED T TR

quﬂﬂ
Sa0

ADD L, D DE

]

i



L

SMEEG VA, 45 Jar -l -

LIME ADDR ORJ

Dy Qea0H

HL., DE

IhETR

DELETER:

woHL
THL Y 20H
i

CONTROL s

i



ERR

i

LINE

1”'!

Fel femd et Pt Rt fuk e
fea g ¢y

fak et

ot et Bl bl ek bbb fad e

Fdioeo

ALDRE ORI

~u

o

e
¢

A0F 4
AOFT
GOFT

EE]
(58]
iy

8o
B

I

b
bt bt bt e

20

TS s

BIFIRLAY

BEL&Y:

LD B, A
ADD WL, DE
LI E, L

= U‘ H E':
FligmH BD
L D DE, QidE0H

F~ UsH B

FLIGH




E R

LINE  ADDR QRS

FF

A%

48

P N

Eg
24
Py
P

i e I
L5 i

14
1
i
1
1&

B

8F

(TN

&S 41aR
HY 41 6%
FO o 4164
1 A4lées
2 41AL
a0 41eD
4170

4171

1
el
PR
o
HE

£}

O

GEMIED V4, 4F Taprp—] —~830

o) OO
LOOF L
41

FUNTROL 8

CFT s

LGOS

A4l

4% HATA:

TANE AT

ST IR:

Ty D0

P

DEC DE
JEONZ, LOOF 1
DEC EC

JF NZ,LO0FE
FOF DE

FOF RO

RET

LD B, A

AND B0H

fry (R
(ML, A
THE HL
ING B
DEC E
JEONZ, LOOF
F i

S, TR
v f, (R
LD oMLY oA
TN ML
TG BOC
0

7, ATLA

TR R
i

-y

aDD HL, DE
IR EDITOR
LD A, ROM

LD IHLY , A
LD DE.C

CALL AKX




ERFOLINE ADDR ORT

D0 00

212 418D
A41RE

A41FD
41FF

g
LR

TARLO:

ST
TZ4410  H

(HAF
HL

HET
LI I, R000H

LD
LD :
LI A, 40H
LD (20EiHY LA
LD -

(X000
LI, (HLD

!
L Glxeli A

FOF IX

JEOEYUR

T

DE D0H
LB Ay 4FH
ouT J13EHY A



LINE  ADDR ORI

[
£
-~}

e {13

R

R

HUR Y JEOBLIR

MO

DI

IM &, (11MD
aMD TR
CF O

JF

7, RIGHT
44
Z,LEFT
OFH

7, TAE




A a0

VA, Af

-
=

ENTER:

Lif s

LrCHaib g

L. 03 a b
ARD IY, BO
PrgsH Iy

famiLi
B, 008

ML, BD

SEE ML, BO
FLISH ML
FOF IV
PLUSH 1X
FOF HL
SEC HL, BO
HL

e
LA

i

T
e e
O

i

5

I
=y
L
Pt
i

FOAGE

ey
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ERR LINE  SDDROORT

41 Tl X
42 JEABD
RIGHT: LM ML

NG TX

41
4%
LEFT: ML
¥
¥
DE
41 caLl ZED
FXe] JF ASD
0 TAE: LD RC, O0OE
ADD ML, B
ADD T¥, B
e

3%

41

INGERT:

A, (ML)
O
47 JF 7, B

40
BiNMa

ol oL

Fy]
i



a
Vo, A

g

PR
A

(A !
aDD ML,

TTEE

MM g




DTS

=
(3634

A0
ey

[

D0

ENTD




INSTRUCTION SET

The following is a summary of the Z80 instruction
set showing the assembly language mnemcnic and
the symbolic operation performed by the instruction,
A more detailed listing appears in the Z80-CPU
technical manual. The nstructions are divided into
the following categories:

8-bit loads Miscellaneous Group
16-bit loads Rotates and Sinifts
Exchanges Bit Set, Reset and Test
Memory Block Inputand Curput
Moves Jumps
Memory Block Calls
Searches Res[ar[s
8-bit arithmetic  Rerurns
and logic

16-bit arithmetic

General purpose
Accumulator &
Flag Operations

In the table the following terminology is used.

b = a bit number in any 8-bit register or memory

v IN DRAWING NUMBER
SEQUENCE

d = oany 8-bit destination register or memory
location

dd = any 16-bit destination register or memory
location

e = §-bit signed 2's complement displacement
used in selative jumps and indexed addressing

L = 8 special call locations in page zero. In decimal
notation these are 0, 8, 16, 24, 32, 40,
48 and 56

n- = any 8bit binary number

nn =. any 16-bit binary number

r = any 8-bit general purpose reyister {A,B,C,
D,E.H, or L)

s = any 8bit source register or memory location

sy, = a.bit in a specific 8bit register or memory
location

ss = any 106-bit source register or memaory location

subscript “L' =the low order 8 bits of a 16-bit

register
subscript “H” = the high order 8 bits of a 16-bit
register ’
{ )= the contenis within the { } are to be used as a

pointer to a memory location or 1/QO port
number

8-bit registersare A, B,C, D, E,H, L, 1and R
16-bit register pairs are AF, B8C, DE and HL

—

! 1S65 |

D.A.T.A.

. ‘f‘ljcationd't" < cod , 16-bit registers are SP, PC, IX and 1Y
cc = flag condition code R
;Z = non zero Addressing Modes implemented include combinations
2 = zero of the following: Immediate Indexed
c = fon carry Immediate extended Register
PO = (I;?thz odd or no over flow MOdlflEd Page Zero lmp.lled .
PE = Pa;lity evon of over flow Relative Register Indirect
b = Posit‘i/ve Extended Bit
M = Negative {minus)
Mnemonic | Symbolic Operation Comments Mnemonic | Symbulic Operation Comments
(Dr,s res s=r.n.(HL). EX DE.HL | DE -+ HL
UXred.(I¥*e) | ) gx AR, AF | AF - AF’
w|LDd,r dec d= (L), ¢ b .
2 (1Xre). (1y+e) " 2 EXx ?)CL . g%
S ]
: LDd,n den d = (HL). % HL HL ‘
2 oA . “xz'“;)c-)(";:)) EX (SPLss | (SP)-+ss, . (SPH1) = sy | ss= HLIX.IY
'S s s = (3C). { .
(), IL.R LDt “(DE) «~(HL), DL ~ DE+}
LDd, A d+A d=(BCY.(DE). | 2] ° HL ~ HL+1, BC ~ BC-1
(). LR 2| LDIR (DE) «- (11L), DE «~ DE+1
z HL « HL+1, BC « BC-1
- . b4
LD dd, mn dd «nn dd = BC, DE, g Repeat until BC=0
HL,SPUNCIY 4 21 LoD (DE) = (L), DE + DE-1
LD dd, (nn) |} dd «(nn) dd E\B)C. DE. z HL « HL-1, BC «~BC-1
2 HL.SPAXIY | o) 1 ppr | (PE) « (HL). DE ~ DE-1
g LD (nn).ss | (un)ess ss = BC, DE. £ : L « HE-1, BC «~ BC-1
9 HL,SPIX, 1Y Repeat until BC =0
S|Lpsp.ss SP «ss ss =1L, IX, 1Y
2| PUSH ss (SP-1) - 551 (SP-2) 55, | 55 = BC, DE,
‘ S HLLAF X LY
POP dd dJL'.-(sp);ddH ~(SP+1) | dd = BC, DE,
IHL, A, IX, 1Y
| Cont’d on next page
274 E
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284 IN DRAWING NUMBER
SEQUENCE

Mnemonic Symbolic Operation Comments Mnemonic Symbolic Operation Comments
Wl CPl A-(ILY ML « 1L+ RLC s ==}
P BC « BC-1 s
U B
€| crir A-(HL). HL « HL+] A-(HL) sets RL s
= BC « BC-1, Repeat the flags only. 3
i = = is not affected
é untit BC =0 or A =(HL) A is not affecte RRC s
<1 CPD A-(HL). HL « HL-} s
= BC - BC-1 .| RRs
2 CPDR A-(11L), HL «~ HL-1 = s
] - RC- ., =
= o 5O 0 o oLy 5| stas T2 = S P
g s (IX+e), (1Y+e)
ADDs AvA+s <
. SRAs ? v m
ADCs A+<A+ts+CY. ,CY‘SHIC 2
- carry flag =
SUBs Av-A-s £1 SRLs 0
SBCs Ac-A-s-CY s=r,n, (HL) xf . s
AND s A<AAs. . (1X+e), (IY+e) [ }
o . ,RLD/ ; T 4 ) T v Waw
2| ORs A-AVs x
E XOR s Av-Aos - —
21 Cps A-s. - s=r,n(HL) RRD l-
) (1X+e), (1Y+e) ’ A
INC d ded+1 | ‘
d=r (L) | BITb,s Z-s, Zis 2ero flag
(IX+e), (IY+e) | - ) =
DECd de«d-) | SET b, sp ! s=T1,(HL)
i RESb, s 5, + 0 (1X+e), (1Y'+e)
= * b
. [-+]
ADD HL,ss | HL « HL + ss _ IN A (n) A+ (n)
ADCHL,ss | HL « 1L +ss+ CY "= glf- DE INLIO) | r+(C) Set flags
o SBCHL,ss | HL « HL -ss-CY ' INI (HL) < (C),HL « HL + !
B ADDIX, s | IX«1X 55 ss = BC, DE, BeB-)
= 1X, sp INIR (HL) «(C),HL « HL + 1
ELADDIY,ss | IY < 1Y +55 ss = BC, DE, BeB-]
% 1Y, sp Repeat until B=0
E1INCdd dd «dd + | dd = BC, DE, IND (HL) < (C),HL <~ HL - 1
2 |pLseaxy s Be-B-|
DEC dd dd «dd -} dd = BC, DE, £ INDR (HL} «~(C),HL «~HL - }
HL,SPIX,1Y | 3 BeB-|
o ) =
DAA Converts A contents into Operands must z Repeat until B =0
¢ packed BCD following add | be in packed - OUT(n). A "\) A
:; or subtract, BCD forma ; OUT{C), 1 (Cyes
.2 ) ourt (C)- (HLY, L = 1L + |
S| cpL AR bob-
2| NEG AvA+] OUTIR (IC)'-(HL). HL ~ 1L+ |
N . — 3eB-|
1 CCF -
SCF (C-\Y LlY Repeatuntit B =0
S OuUTD (C)~ (HL), HL «~ HL - }
2| NOP No operation Be-B-
Z | HALT Halt CPU OUTDR  {(C)~ (ML) 1IL = 1L - |
gt Disable luterrupts Be-B-i
; £l Enable Interrupts Repeat untii B =0
Z11IM0 Set interrupt mode 0 80%0A mode
=1 M1 Setinteriupt mode | Call 10 00384
g IM2 Setinterrupt mode 2 Indirect Call
| Cont’d on next page . .
A.T.A.




IN DRAWING NUMBER

SEQUENCE
3 1S65 Cont'd
JP un PC « un Nz PO | E[RSTL (8P-1) + PC
JPee, nu If condition cc is true Z PE | = (SP-2) = PC) ,PCYy +~0
PC « an, else continue € AYNC P L:E PCy - L
RELY PC ~PC +e (¢ M RET PC| + (SP),
S| JRkk,e If condition kX is true NZ NC PCy « (SP+1)
3 PC « PC + ¢, else continue | "¢  z L
= : ¢, else continue Z cC | RET ce If condition cc is false
IP (ss) PC +ss ss=HLIX, 1Y | % continue, else same as RET
en o >
DINZ ¢ B~B-1,ifB=0 =| RETI Return from interrupt,
continue, efse PC «PC + ¢ x same as RET
CALL nn (SP-1) «~ PCH RETN Return from non-
“9 (SP-2) «PC{ ,PC «~nn ‘ maskable interrupt
Z| CALL ce, nn | If condition cc is false
g continue, else same as
CALL nn
/ ,/‘
D.A.T.A. 276




